HIE&a 103% 5%

Heidelberg retina tomograph OfkHNEH E 7 1 275 LA~AD
WL ERFLBZE L D52

gy FXRY,H)I OHEY, ER SRR EZY

#wAR Rz, T

#,HR K

VHARFEFGRE R, SR 2 ) = 7 VR R IR 8
VR N ERE & — L, S A A B

E

B 8 :EHRBIERIKD Heidelberg retina tomo-
graph(HRT) DA EH FE 7' 0 5 F L (classification
program) DHIBIEEAICRIF TEHEICOWTHEIL .

¥ RIBEKMAELPOEZK SO ZIESR 664 66 IR
& RkPEEER 78 B 78 BR T, fR I BEER DR R (3, R R B
BARAE16H 16 IREERIRERARE 62562 T
& 5. EAEROREFEEHRIE Humphrey B EHREFET
program 1 /(> 30-2, £ 7= (1 Octopus 101 18 ¥ 5t pro-
gram G1 Z AV -RBHREHE RS Aulhorn 458 Greve
TET2~5 8 TOHITH - 7-.

A AR IHEBEIAREEEREICEDX, BEINREEICHS
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Abstract

Purpose : We investigated the influence of myopic
disc shape on the diagnostic capability of a glau-
coma diagnostic software (classification program) of
the Heidelberg retina tomograph (HRT).

Subjects : 66 eyes of 66 normal subjects and 78
eyes of 78 patients with open-angle glaucoma were
stadied. The criterion of glaucoma was a visual
field defect appearing between Aulhorn classifica-
tion stage II and stage V regardless of the maximum
intraocular pressure value.

Methods : The subjects were divided into eyves

with a myopic disc and those with a non-myopic disc
on the basis of stereo disc fundus photographs with-
out considering the refractive errors. Agreement be-
tween the classification program and the clinical di-
agnosis was evaluated by the calculation of sensitiv-
ity, specificity, and diagnostic precision, and the in-
fluence of the disc shape on HRT disc shape parame-
ters was also evaluated.

Results : Sensitivity, specificity, and diagnostic
precision of the classification program were 83%,
95%, and 89% in the eyes with a non-myopic disc, and
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71%, 96%, and 83% in the eyves with a myopic disc, re-
Rim volume, height variation contour,
mean RNFL (retinal nerve fiber layer) thickness,
and RNFL cross section area were significantly

spectively.

larger in the eyes with a myopic disc than in those
with a non-myopic disc regardless of the clinical di-
agnosis.

Conelusion : The classification program should
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be modified to adjust to a myopia-like disc shape in
order to improve the capability of the glaucoma pre-
dictive diagnosis. (J Jpn Ophthalmol Soc 103 : 392—
398, 1999)

Key words : Heidelberg retina tomograph, Classifi-
cation program, Myopic disc change
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e PN BE 1) BT L2 LA e AR FL U R S AR R 2 AT L C
BT A &2 hTE 0", FLEHT R o3l (& 551 3
D7=DIZIEA K Td 5. Heidelberg retina tomograph
(Heidelberg Engineering GmbH, Heidelberg, F A 7 @ LA
FoHRT) (, A bRy 74 v 72 B &
THEN L —F—EABERE L L THIE S, Ha
BB ARHINIC BT 2 HRER A HEII 2V TE LD
i A ST v A Mikelberg 6 "'E, HRT @ 14
G)?Lﬁf{f\‘f A—Fph, HIFEEQHEIZL) SRS

-uﬂ.ﬁi&fﬁki*][%-ﬂﬁ@n&b IR = fat L, Zos5H I8
2 3‘ . Lester &
volume, height variation contour @ 3 2MO/8F XA — % &
Wk g ORI Z L E 3 2 H BB E A & HRT gk R
T T LR L, BUE, RRNBEPE AL A ko
HEAHETDHEELTHeLERTWS ® ),

13T, Broadway & ™'k P B IR o #1 w0 &€ FLEE K %
4 82535 L, HRT N REHE 70 7 5 L O BIEEN @

=i

“1& adjusted cup shape measure, rim
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KTFTaZ &G L, AP TLRBOHRE "B IN
Tw b, ERHREARMNEE (LT, NTG) F 72 13 55 B
sk N BE (LR, POAG) ASE HARIZ % v 2 &L BLRT 2 &
BREATEN O, Lz TR E L LEHD
AN WIERAE TR ﬁ?ﬁ.f‘?w?ﬁ.?ﬂ*ﬁ-}'[ﬂﬂﬁﬁ/ﬁﬁ
{bokk B LB R T T OGP LETH S,

], 3 4 (X HRT OFfFHNBEHE 70 7 7 A1287 5%
O EHEBLELOEE IO WTHRFATAZ L2 RK
L, AT 7O THET 5.

o % B 5k

1.3 =R

I AR K A7 R 25 B I AR s B R, &5 1 TERAE 2 ) =
7, B X OB SRR AR AR MR AR e R 2 Sk 2B L 72
POAG 8 X IS NTG (LA F, kMBI , Ji 4 58 X 721348
i B LA O & 2 A HR A e W ARE ) (LT, IR )
OrhA 5 HRT (2 & A2 iRt E0f s h
7o, Rk R 78 i, aF IR 66 B (55 1% 15 #, 4o 51 1)

F1 SEROBKESEIHENRTZ 707 NT A2
AP e Mann-Whitney
U-test

IE R FR M BEIR p Value
IR £ 66 78
PERY (91 40) 15:51 30 : 48
G () 58.6 = 13.3 BT & 188 0. 295
JE# (D) =051 £2.37 = 2.300%3.61 0.040
{i il 5 (mm) i g e 24317 0. 000
Disc area (mm?) 1.91 £ 0.35 2.21 % 0.54 0. 000
Cup area 0.39 = 0.23 1.21 = 0.62 0. 000
Rim area 1.51 & .30 0.99 = 0. 38 0. 000
Cup/Disc area ratio 0.20 £ 0.11 0.53 = 0.20 0. 000
Cup volume (mm?) 0.08 = 0.07 0.36 £ 0.27 0. 000
Rim volume (mm?) 0:41 £10.12 0.23%.0.15 0. 000
Mean cup depth (mm) 0.19 = 0.08 0.32 £ 0.11 0.000
Maximum cup depth (mm) 0.56 = 0..21 0.69 = 0.19 0. 000
Cup shape measure -0.22=0.06 —0.07 =0.08 0.000
Height variation contour (mm) 0.41 = 0.09 0.39 = 0.11 0.154
Mean RNFL thickness 0.26 = 0.08 0.18 + 0.08 0. 000
RNFL cross section area 1.29 £ (.36 0.97 £ 0.44 0. 000
Reference height 0.34 £ 0.09 0.31 £ 0.10 0. 064

RNFL:retinal nerve fiber layer P + £EHE {2
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WAL % 38 5, (6 Humphrey field analyzer (Zeiss- Hum-
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(Interzeag, A 4 A)® program G 1 % H v, [E#LA B, &
For e, REBETE, VLD 20% A Dz 2 [0 L1 oo 1
MR RICBWT, —5dB UL Lol 5 3 L Lok
BERTETETZI L L, kmBEMICHE S Aul
horn 77l Greve Zi: T 2~5 F TOEM 2R L 7.
TE R O i BE R 1, A IR S LAAE o MR 0 BE 1 E & it
PR DR EREA 7  BIREA2lmmHg LT T Y, Hum-
phrey field analyzer program H.[:30-2, % 7z1Z Octopus
101 program G 1 TIEH#LEF 24 L, SIS 2L B0 A8
B EFURA R TELR -2 D TH S,

2.5 &

HRT |2 X 2 S LB ARBAT 12, ABF9E 20 3 Mk
TEICRRNBEERME 3% (YY,KY,SK) 25 LU F @ FE I
o THIATL7.0.5% PO ¥ h <4 F AR CEUE, HRT
Ver 2.01 # v, [W—HIZ 1T ARIZD & ke 3 [ O li{gE o
HUY sAA 72 Wi fg 10 x 10 BETITw, B CRLBNRIRE S
B & ME1T L7  HRT I X A Wi AN I35 @REIL T ¢
WHETH D, B T Tl L —HF— oy % —EIC
T AZENREEBETH D &V KERFEOH, BilEF
TR G EHGE & F - 0TS 5 72 oM
A2 B L, HRT IZ X AR A i FTHEL
7o. 72, - IS ORAEAERT X 42 7HERNIS
DWW, 2D 1 2 A B#UPIZ B IR % JifT L 7-.

HLAN R FLEE O S ARG AL o0 55 1, GRSk X A 3T {8
O LR (5 2 Mtk R S oo 30 & FLIH O
PHOFER, HRT Ver 2.01 @V 7 b 7 % Hluw, 4t
RV AT AICESEAR IR ST 742 - N5 A—%
DX ENEH E 7 T &5 A (classification program)
WX BRI 24T > 72, B B, SRR L 7= X (5% 13 0
SERRHEAR 2% 40 pm KO A E KR L L7,

FRABEHE 7 0 7 5 A, HRT (IS & D 36505 300 +
RYFTT492 R85 2A—FD3 5, ERIRE kP BEHR
EOERNIHR DB E SND 3 D0D/8F X — % [rim vol-
ume (RV), cup shape measure (CSM), height variation
contour (HVC) ) & H vy, BUF o 515012 & b 8 ke 7L 0
DFFNBEEZEAL DA MEATHWF S h 2 2,

Corrected CSM (cor CSM) = CSM + (0. 001981 X (50

A& 103% 5%

—Age))

A= (RVX1.951)+ (HVC X 30.125) + (—28.52 Xcor
CSM) —10.083

B=(—9.039XRV) + (HVC X37.370) + (—15.442
Xcor CSM) —7. 4211
ASBOBHRIER  A<BOBHFIIBHBEE ZHL, 2
OH5E % “HRT OfkMNBEHE 70 757 AL B3 &
L.7s.

HRT ofgNE R E 70 &5 AZxib3 5 FLEH O 0 kR
BALDBIZ DV THRH T 2124970, LT HiE2
17 L7z

1) ARAFFEZIN 3 ik B O B FR LI o 37 R EHIE O
HHPEI R b R 5 2 5 FUTH P O 82 B8 (contour
line) D A el 45 BT, MEHE 3 %5 L5 15%
W&z 11 61 11 R Ml o B Ll {122
T, ¥ 7 A% i}l L T contour line # 4| %, disc area ®
X & BT A & R, E N O B 7 & T Yl
Thr L TEBREE R 7.

2) ZERHTR IOV T, KBRS 4 4 OB
% (NK, MS, SM, MA) iRt 2 <~ A 7 L, FLUA O fk
REERZZZI1, MTRE 2 ZRETATRIRO AR
D ERERFLE E F RO 2 B IC L 22 8
ML P2zl ST A ME, T 4ab b D
HUEACHM - Az bo s L, hokikz xR
FREGNE T XTI HARILI & ] L 7. Wit 4 A 0l
SEAMTHBMILIA L LT L7 5EFNE 48 R, FETHiHETL
HELTRMLAEMNIZATIRTH D (—FF66%), £
7z focal ischemic ¥, senile sclerotic !, # X OF general-
ized enlargement cup M 7 XMl RE LU S 12 R 2
RO R RTIEFIRAGE 4 BOFEN L e WiEf 2 &
49 IR R TIFLBURRFLIA & % 41, 96 R AT A
FLI & B S L7z 10 Ok N B Z5 7 26 86 % gold stan-
dard & L THRT O#kHNREHE T O 7 F 5125 535 H
EDEESMEII DT, BB (LB (FLR T+ 15 ),
TR (RLRRME/ (BURRPE+ A RGYE) ), B2 0 ) (PR + 5
Batk) /i) & ke 7z, £ 7, SLEHR 0 & R IR
R E ORI OWT A BET L 7.

3) AWHEKROHRTHAFH IR Y571 92 -5
A= F OGN A 720, IEFIR 66 IR X UtN
FEfR 78 IR 2 F M E M R FLE & T BLERFLE o 2 B
CHBELAEINRTS 74927 - 85 2= 7 ORER
Heiror.

m & R

EEICERIAZ1IF N IROR - oHEAELEO
disc area O % B $& B o - il 87 HE R 75 1% 2. 7+0. 9%
(1.2~3.8%) THh - 7.

FLE O ARHR G B 212 & 0 i H R FLIA & H g X hiz
48 MR [FH4E#D © 61,011, 6 CEIMH = BEdEfR 22) 1%, °F



SR 1145 A 10 B

YA ¢ —3.53%3. 80 CF¥ il + BEHE 22) D, JE I
—14.5~3.5D)® 9 b, it HLHR i 37 R (50. 4+12. 9 &,
—4,84+3.29D, —14.5~—0.5D), IE#H - EH R T 11
A (59.5+12.0 #,0.88+1.06 D,0~3.5D) T » 7z. —
77, IR FLE & H o S 7 96 I (61.0£11. 6 %, —
0.5~2.5D,—7.0~4.0D)® 5 &, ¥ 4R IR 1% 40 iR (55. 6
+13.6 %, —2.51+2.06 D, —7.0~4.0D), 1E # - & #
ARiZ 56 AR (64.8+8.1i%,1.02+0.91 D,0~4.0D) T
25)’) 72

F2 3JLEAMRE HRT BABYIEYOY 5 LDBKHAES

T
—,M WK RFRE B
IEHIR M BEHR
A
HRT E# 63 16 79%  95% 87%
HRT %45 3 62
TR kLA
HRT IE% 40 9 83%  95% 89%
HRT $H 2 45
TR FLE
HRT IE# 23 7 71%  96% 83%
HRT %4 1 17

HRT:Heidelberg retina tomograph

#3 FLEFKEEFEESHR (Aulhorn
D48 Greve i)

LB 3 U 0 2 3 4 5
T PR FLIA 42 16 19 12 7
JEMERILE 24 11 6 2 5
WM 0~5: x2=4.58 P=0.333; w2 ~

=

5:x2=4.25, P =0.236

FRNEHE 7 0 &5 A & T HARFLE - (LA
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TEH IR 66 i & fkPIREIR 78 IRO BRI 5 L FLB bR 7
ST 4wy 8T A—FERUIRT. F£#, height vari-
ation contour, 3 X UF reference height # [ %, +XTIZ
i #E [ (2 M A B A B = & R 72 (p<0.05, Mann-
Whitney U-test).

HRT OfHNBEHE 7O 7 5 A2 X % BHCOIERIR
BLUOBNEROBINEN#R2ITRT.2HT TR
144 i T 0 R EE X 79%, FF S EE 1L 95%, 2 W )13 87% T
o7z FLEV AR E RIS X D HR S e dRE AR RL
UH 96 T O RKEE L 83%, FFEEE (L 95%, 72 /113 89% T
Hofe, K, BRI 48 IR TIE, IEBEIZ 71%, FR R &
1% 96%, Z W12 83% Tdh 1, I HARILBIE B L, &
BE,GFSEE, B LU owTF b M ENa B2 4
7 72 (P : NS, Fisher exact test).

I HUER, IE L HER O FLE AR & Sl S m B & o
MiR%E R3ICRT.IEFIRE & 724, Aulhron 478
Greve ik 2 WL L OfgNEEIR O A O 86, & b I2HE
ZMHEET Ao 72 (P:NS y*-test).

IEWIROAFIRIRNOBER TR LA EET 77 4
7 INT A—H O EFEAITRT. EE, rim volume,
height variation contour. mean RNFL (retinal nerve
fiber layer) thickness, 3 & OF RNFL cross section arealZ
B THIBEFICHRTHEN A EED D - 72 (p<0.05, Mann
-Whitney U-test).

FENBEROLBEBRNOBEERE SR EALH IR 7 T
TAy Y RT A= OWEERS (RT. E, BT,
M, cup volume, rim volume, height variation con-
tour, mean RNFL thickness, 3 & UF RNFL cross section
area |2 BT HRE M ZHMEIH A B AR H - 72 (p<0.05,
Mann- Whitney U-test).

*4 ERBRTORLRRIESERFIBOBREREIBRT ST 197 N7 A4

1E R Mann-Whitney
U-test
FEITHBRFLIA FTHRRFL p Value
137 42 24
EWE () 62.4 = 11.6 52.70 £ I3.5 0. 000
Jidr (D) 0.08 = 2.08 - 1.55 + 2.48 0.121
i = (mm) 22.9 %1.4 28id & 1.7 0. 085
Disc area (mm?) 1.93 = 0.37 1.87 £ 0.32 0.377
Cup area 0.41 £ 0.23 0:36£ 0.22 0.119
Rim area 152 4:0..20 1.51 £0.28 0.416
Cup/Disc area ratio 0:21 =#=0.11 0.19 = 0.10 0.181
Cup volume (mm®?) 0.09 = 0.07 0.06 £ 0.07 0.118
Rim volume (mm?) 0.38 = 0.12 0.48 £ 0.11 0.001
Mean cup depth (mm) 0.18 = 0.08 0.19 £ 0.07 0.375
Maximum cup depth (mm) 0.54 = 0.23 0.58 = 0.16 0.195
Cup shape measure — .22 %0.06 - (J,23 £ 0.07 0.120
Height variation contour (mm) 0.38 £ 0.08 0.46 = 0.09 0.000
Mean RNFL thickness 0.24 £ 0.06 0.31 £ 0.07 0. 000
RNFL cross section area 1. 18 +£0.32 1.49 £ 0.35 0. 000
Reference height 0.33 £ 0.09 0.36 = 0.09 0.110




396

Hil%aE 103% 5%

£5 BRARRTOIBLRBEIASARBIROBREREIABART Z709 7N 4—4

f N RERR Mann-Whitney
U-test

I BLBR LR T BB FL R p Value
HIE ¥ 24
W () 59.8 = 11.5 53.0 = 12.4 0. 009
w4 (D) - 0.86 + 2.35 ~ 5.51:% 3,78 0. 000
iz (mm) 23.7+1.1 25.8+ 1.8 0. 000
Disc area (mm?) 2.23 £0.52 2..1650.57 0.294
Cup area 1.27 £ 0.63 1.07 £ 0.58 0.143
Rim area .95 0,35 1.09 = 0.58 0.082
Cup/Disc area ratio 0.55 ;18 0.48 = (.22 0.111
Cup volume (mm?) 0. 40 .28 0.27 £0.21 0.036
Rim volume (mm?) 0.20 £ 0.13 0.29 £ 0.19 0.034
Mean cup depth (mm) 0.33 .10 0.29 = 0.12 0. 086
Maximum cup depth (mm) 0.72 £ 0.17 0.63 = 0.21 0. 060
Cup shape measure - 0.07 = 0.08 = 0.08 = 0.08 0.319
Height variation contour (mm) 0.37 = 0.10 0.43 = 0.12 0.017
Mean RNFL thickness 0.17 £ 0.08 0.21 = 0.08 0.041
RNFL cross section area 0.89 = 0.40 1.13 = 0.48 0.030
Reference height 0.30 = 0,08 0.33 £ 0.13 0.236

IV % %

ARIEFEFZE 2 FEME 9 510472 0, HRT M Ess S 2 At
T % i ak M oM E iR 12D W T ORE T, dise area @
EBHREOFHE2.720.9% TH H, L OHE " &
e LT BATF 72 B &2 7R L, b ik B o ) 52 3 7 AT AR
ek RIx L RIZTRBE R wEZEZ R,

LFRMT BRI 2 HRT ORIBERHE 7T 75 LI
X %W ORRIEIL 79%, FFIELEIX 95%, W )11 87% T
o7z AL, AT 0 7T AOREICHT A EH
FRAHTEREA~DEEEZMFT L L 2L, 15
Wi i HE AT EE 4D & ) & T OHER & T M RUICHEA T
WAz, MEORE DL I LSRR E R L
TWwh,

LA LAadis, KFEO EIRTH 28, IHEkED
IR OER D MG 2 &, HERFLIATIE, FRE 8
PRELEA & e L, R DR FA%d - 72 B 2 7
B7FAICRAE RIS TL 9T NG A=FD5
B R ERRPIEEIR & OB D S s S D rim
volume , f#ifliE 3472 cup shape measure, height
variation contour M 3 DM /35 XA — FAFH E N Tw
4.4 Il @ #% B C & rim volume & cup shape measure
ICHEIFMAEE AP H D b OO, height variation con-
tour (234 #1324 > - 72, heigh variation contour &,
BLAIFR FLEA O contour line DM L BAK MO & X 0%
EOEF SN, FRAREIR Tl M R R I o Z kT &
1) contour line @ FIKE, 374 4 5 height variation con-
tour M T 2 EAFHMENT WS, RIFREIZHVWTH
W7z HRT Ver 2.01 @ ¥ 7 b = 7 T I, contour line
DHAFEM—10"~—4" 2BV TEFD 50 um B H %

WML LTRESNTWEY, SOLEHRDZE S A
T AN AP TR T LOZYTII RV &%,
HHFLE CORBIRZ N L NRHE 70 7 7 2 OFE &
DBEGHEORTORELEH]IIL->TnEEEZLNRE,

VB C I, [l oo e R (2 PR IRERFE S A L, #80ik
MR AR, M, TR Eo Bk 2 h LD
12, Bl R FLERAR I IR ER S B 4 B 2o o 12, fE I
L FLEHE NI LA U3 w2 LI T o AL
UL 0D dpe b FEROAO AT WAL, FLEAT S0 2 & BRI R L,
A EMaEL D LW SMITRNT LR, T42b
LEFAFTH 225, Lz T, HAEDHRT Ver
20l 0V 7 by 27 TOREROBRES AT LTI, M
FHFLE O S LB SRR L D oR <RSI 228
LTwaZtich), BERBLOBEAIIHAL, F-
contour line N TOXHEM L ) EHFOFER, §74b 5 rim
volume 25BAFFMi SN D4R E L 5. RIFFEIZE VT,
IEF IR TIER R MR = R A R wiZ b
57, I BURRFLB AR AR FLEE X Y A 312 height vari-
ation contour & rim volume 275K & WEEREF R LIz &
i, S -BL TS, F 7, HAEE L5 R P o
FEMAHER 028 5 A — #1%, FLIH M B0E S h IR o
3 & contour line LORIOFHHEDELEIIEL L
T 720, BEHFLE IR EmA S, 374 b HulE#E
DIZHEET 5 I & 7 & FLEE 500 O S whFeH e g O I =
BRI S NS Z LICh . ZOHE, AFEIZEY
TIEFBTHEHMATIEEHEFLIE L,
mean RNFL thickness & RNFL cross section area %% 4]
FICREWHEEZR L D EEZLND,

— 07, BB IZ BV T b, I BURRFLIE Tl IR B FL
U & el L, rim volume, mean RNFL thickness 3 £ O
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RNFL cross section area 232K S Wia R L7z, 2
DFE L Broadway 5P OWMEIZ B L TW A 7L b
RETT 497 87 A— 7 IHFEHHE A EICH
BT 3 2 & AT X T\ D AT, W EE RS I3 A
EFRBICAEEDN RV EDNL, T A—FOERITIE
IR & R CALIRIRE I L A REROTFRIZL S
et E G E Bbh b ENRIRIZ B W T T X &
R, AR FLE T IR B R LI & OB L cup volume
DPHBIZNEWETH L. AR R ILEE L OF
Bz LEBMIE AL &b ICHENEO THA, T4 b
+H undermining 234 ST 5, 5 BEEHRIR T2 IEE
M & bbe g U 2L SR S0 A AR O T = A% <, & - iR =
DEFEIT L 2B ME®7-® 12 undermining 25#2 =
DAZ K, Ak P B AR B B B AR 12 7 o T % FLERR M
bW s MRwMNE 2T 52 LARE STV S,
HMBERR T O HBEFLEIZ B VT, cup volume A3/ % £
Bl SRR, IR E R L, T B 2t b
B L OHRE R O T = & 20 2 fi ARG o R 2 o 3
HLIcHEELTwALEEZLNS,

WS, AR R &, ERFLETR S SRR L & 1
bl O FLEE AN I R TH B4, HRT
FEPIREHIE 70 72 20%, B JFRE B howih
LAI80% LB RTIENHONE LS B L2 X
AN RO A IFEED T WIRAEIZ B VT, FRNEH
ETO 7T L VERLRLOLET L2002, BRI
AT HIE L 72 SR ORRGE ¥ A 7 A OB O 26 %
s EEbhs,
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